Digitally programmable integrator and differentiator circuits are presented. Each circuit uses at most one operational amplifier, two operational transconductance amplifiers, and one capacitor. The time constants of the circuits are decided by the biasing currents of the operational transconductance .amplifiers. The circuits can be easily interfaced with microprocessor-based systems. Experimental results are included.
INTRODUCTION
The operational transconductance amplifier (OTA) provides highly linear electronic tunability of its transfer gain (gin), requires just a few or even no resistors for its internal circuitry, and has more reliable high-frequency performance than that of the operational amplifier. This From (3), one can see that the time-constant of the differentiator is equal to C/gm4 while its dc gain is unity. Thus, the time-constant can be adjusted by changing gin4'
EXPERIMENTAL RESULTS
The circuits of Figs. 1-3 were tested experimentally. Digital programming is achieved by controlling the transconductances of the OTAs using the output of a digital-to-analog converter. The input of this DAC is obtained from a keyboard. The circuits were built using the CA3080 OTA, the LF356 operational amplifier, and the MC1408 DAC. Fig. 4 shows the pin connections of the DAC. Typical results are shown in Fig. 5 
